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Executive Summary

DeLeon SpringBasin

The Florida Springs and Aquifer Protection Act (Chapter 373, Part VIII, Florida Statutes [F.S.]),
provides for the protection and restooatiof Outstanding Florida Springs (OFS), which

comprise 24 first magnitude springs, 6 additional named springs, and their associated spring
runs. The Florida Department of Environmental Protection (DEP) has assessed water quality in
each OFS, and has detened that 24 of the 30 OFS are impaired for the nitrate form of
nitrogen.DeLeon Springs one of the impairedecondnagnitude OFS.

The DelLeon Spring i®cated invVolusia County and is part of the Lake Woodruff Planning Unit

of the Middle St. Johns RiveThe BMAP areais approximately65,392acregFigure ES-1).

DeLeon Spring is a second magnitude spring located in DeLeon Spring State Park, 5 miles
northwest of the town of DeLand. A series of lakes and creeks connects the headspring to the St.
Johns Rier 12 miles downstream.

DeLeon SpringPriority Focus Area (PFA)

The PFA(see Appendix G comprise4,437acres The PFA represents the area in the basin
where the aquifer is most vulnerable to inputs and where there are the most connections between
grourdwater andeleon Spring
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Figure ES-1. DeLeon SpringBMAP and PFA boundaries

Nitrogen Source Identification, Required Reductions, and Optionso Achieve
Reductions

DeLeon Springvas identified as impaired because of a bimlalgmbalance caused by
excessive concentrations of nitrate in the water. In 20i6tabmaximum daily load (TMDL)

for nitrate was developed as a water quality restoration targBefogon SpringThe TMDL
established monthly averaggratenitrite targetof 0.35milligrams per liter (mg/L).
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Farm Fertilizer (FF) represents 52¢¥athe nitrogen loading to groundwatarban turfgrass
fertilizer (UTF) 19 %, anansite sewage treatment and disposal systems (O ST Bé&ptic
systems; the terms are useanmchangeably throughout this docun)elnt % of the total loading
to groundwatebased orthe DEP analysis conducted usitige Nitrogen Source Inventory
Loading Tool (NSILT)

The total load reduction requiréal meet therMDL at the spring vens 17,195pounds of
nitrogen per year (HN/yr). To measure progress towards achieving the necessary load reduction,
DEP is establishing the following milestones:

1 Initial reduction of5,1591b-N/yr (30 %) within 5 years.
1 An additional8,598Ib-N/yr (50 %) within 10years.

1 The remaining,439lb-N/yr (20 %) within 15 years.

1 For atotal ofL7,195lb-N/yr within 20 years.

The policies and submitted projects included within this BMAP are estimated to achieve a
reduction o0f43,298to 91,776lb-N/yr to groundwatenVhile reductions to groundwater will

benefit the spring, it is uncertain to know with precision how those reductions will impact the
necessary reductions at the spring. DEP will continue to monitor the spring to evaluate those
reductions as projects are implerrezhagainst the required load reductions ab®tie. BMAP is
designed to achieve 80 % of tlead reductions needed for the spring weithin 10 years of
adoption and 100 % within 15 years. DEP will evaluate progress towards these milestones and
will report to the Governor and Florida Legislature. DEP will adjust management strategies to
ensure the target concentrations are achieved. This may include expanding the area to which the
OSTDS remediation policies apply; any such change, however, would be iratedomto an
updated BMAP through a formal adoption process.

For the list of projects to improve water quality, sggendix B. Included arewner
implementedest management prams (BMPs) for FHjvestock wastel(W), sports turfgrass
fertilizer (STH; wastewater treatment facility\WTF) upgrades; projects to reduce UTF
application; andDSTDS conversions to sewer.

Successful BMAP implementation requires commitment, dedicated state funding, aneujollow
Stakeholdertave expressed their intentiondarry out the plan, monitor its effects, and

continue to coordinate within and across jurisdictions to achieve nutrient reduction goals. As the
TMDLs must be achieved within 20 years, DEP, water management districts (WMDs), Florida
Department of Health (PFOH), and Florida Department of Agriculture and Consumer Services
(FDACS) will implement management strategies using the annual Legacy Florida appropriation
from the legislature of at least $50 million to reduce nitrogen in impaired OFS. DEP, working
with the coordinating agencies, will continue to invest existing funds and explore other
opportunities and potential funding sources for springs restoration efforts.

Restoration Approaches
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Load reduction to the aquifer is needed to achieve the load redusgunsements at the spring

vent. To ensure that load reductions are achieved at the spring vent, the following restorations
actions are being established. These actions are designed to reduce the amount of nutrients to the
aquifer, which will reduce the &al at the vent and ultimately achieve the necessary reductions.
Monitoring of the vent during implementation will be implemented to monitor progress.

1 NewOSTDSi Upon BMAP adoption,ite OSTDS remediation plan prohibits
new systems on lots of less than feawithin the PFAs, unless tlsgstem
includes enhanced treatment of nitrogen as defined by the OSTDS remediation
plan, or unlesthe OSTDS permit applicant demonstrates sleater connections
will be availablewithin 5 yearsLocal governments and utis areexpectedo
develop master wastewater treatment feasikalitglyses within 5 yeate
identify specific areas to be sewemdo have enhanced nitrogen reducing
OSTDSwithin 20 years of BMAP adoptiohe OSTDS remediation plan is
incorporated agppendix D.

1 Existing OSTDSi Upon completion of thenaster wastewater treatment
feasibility analysesFDOH rulemaking, and fundingrogram for homeowners
included in the OSTDS remediation plan, but no later than five years after BMAP
adoption modificationor repair permits issued RDOH for all OSTDSwithin
the PFA on lots of less than one awii# require enhanced treatment of nitrogen
unless sewer connections will be available based on a Bl4#del projectAll
OSTDS subiject to the policy must inceudnhanced treatment of nitrogen no later
than 20 years after BMAP adoption.

T WWTFs1 The ef f | lisedinTabdetES Iwil applg te allnew and existing
WWTFs in the BMAParea(inside and outside the PFA)

Table ES1. WWTF effluent standards
gpd = Gallons per day

Nitrogen Concentration Limits for Nitrogen Concentration Limits
95% of the Permitted Capacity | Rapid Infiltration Basins (RIBs) and for All Other Land Disposal
(gpd) Absorption Fields (mg/L) Methods, Including Reuse(mg/L)
Greaterthan 100,000 3 3
20,000 t0100,000 3 6
Lessthan 20,000 6 6

1 UTF 1 UTF sources can receive up to 6 % credith@DEP-approved suite of public
education and source control ordinanéastitieshave the option to collect and prdei
monitoring data to quantify reduction credits for additional measures.

1 STFi STF sources include golf courses and other sporting facilities. Golf courses can
receive up to 10 % credit for implementing the Golf Course BMP Manual. Other sports
fields canreceive up to 6 % credit for managing their fertilizer applications to minimize
transport to groundwater.
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1 FF1 All FF sources are required to implement BMPs or perform monitdoing
demonstrate compliance with the TMDA 15 % reductiornio groundwaters estimated
for ownerimplemented BMPs. Additional credits could be achieved through better
documentation of reductions achieved through BMP implementation or implementation
of additional agriculturaprojects or practicesuch as precision irrigatiosgil moisture
probescontrolled release fertilizeand cover crops.

1 LW T All LW sources are required to implement BMPs or perform monitoring. A 10 %
reductionto groundwaters estimated for ownamplemented BMPs. Additional credits
could be achieved throhdpetter documentation of reductions achieved through BMP
implementation.
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Section 1 Background

1.1 Legislation

Chapter 373, Part VlIElorida StatutesH.S), theFlorida Springs and Aquifer Protection Act
provides for the protection and restoration©titstanding-lorida SpringsQFS), which

comprise 24 first magnitude springs, 6 additional named springs, and their associated spring
runs The Florida Department of Environmental ProtectiD&P) has assessed water quality in
each OFS and determined that 24 of th©8S are impaired for the nitrate form of nitrogen.
DelLeon Springs animpairedsecondnagnitude OFS.

Development of thedsin management action pl&MAP) to meet the new requirements of the
Florida Springs and Aquifer Protection Aot theDeLeon Spmg Basin was initiated i2018

1.2 Water Quality Standards and Total Maximum Daily Loads (TMDLSs)

A TMDL represents the maximum amount of a given pollutant that a waterbody can assimilate
and still meet water qualitsriteria DeLeon Springs aClass Il watebody with a designated

use of recreation, propagation, and the maintenance of a healthpalegited population of

fish and wildlife. These waters are impaired biyrate nitrogenwhich in excess has been
demonstrated to adversely affect flora or fathmaugh the excessive growth of algagcéssive
algal growthresults in ecological imbalances in sprirge&l riversand camproduce human health
problems, foul beaches, inhibit navigation, and reduce the aesthetic viteaesources

DEP adopte@nutrient TMDL for DeLeon Springn 2017 (seeTable 1). TheTMDL established
a target of an annual averagfed.35milligrams per litefmg/L) of nitratenitrite to be protective
of the aquatic flora and faunéhe periodof recordfor water quality data evaated for the
TMDL was January2007 throughDecembeR016.

Table 1. Restoration target for DeLeon Spring

Waterbody

Identification
Waterbody or (WBID) TMDL
Spring Name Number Parameter (mg/L)
DeLeon Spring 2921A Nutrgr:]'crs]u(;\:g\a:;l{\ilggte), 0.35

1.3 BMAP Requirements

Section 403.067(7), F.Srovides DERwvith the statutory authority for the BMAProgram. A
BMAP is a comprehensive set of strategieschievetherequiredpollutantloadreductionsin
addition tothis authorily, the Florida Springs and Aquifer Protection feart VIII of Chapter
373, F.S.describes additional requirements floe 30 Outstanding Florida @ings
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1.4 BMAP Area

The DelLeon Spring i®cated inVolusia County and is part of the Lake Woodfanning Unit
of the Middle St. Johns RivefThe BMAPareais approximately65,392acreg(seeFigure 1).
DeLeon Spring is a second magnitude spring located in DeLeon Spring State Park, 5 miles
northwest of the town of DeLand. A series of lakes and cremksects the headspring to the St.
Johns River 12 miles downstream.

This areaincludes the surface water basin as well as the groundwater contributing areas for the
springs (or springshed)he gringshed for the OF®asdelineated or approved I8t. Johs

River Water Management DistricJRWMD) with input from the Florida Geological Survey
(FGS) A springshed is the area of land that contributes water to a spring or group of springs,
mainly via groundwater flow.

1.5 Priority Focus Area (PFA)

In compliance vith the Florida Springs and Aquifer Protection Act, this BMAP delineates

PFA, definedas the area of a basin where the Florigguifer is generally most vulnerable to
pollutant inputsaandwhere there is a known connectivity between groundwater patramalyan
OFS.The PFA providea guide for focusing restoration strategies where science suggests these
efforts will most benefit the springs. The documéescribinghe delineation process ftre

PFAis on theDEP websiteThe link to the PFA documentpsovidedin Appendix C.

1.5.1 Description

Nitrogen sources are more likelyitdluencegroundwatequality under certain conditions. For
example, where soils are sandy and a#&dined, less nitrogen is converted to gas and released
into the atmosphere or takap by plants, comparealith other soil types. Therefore, local soll

types play a role in how much nitrogen travels from the land surface to groundwater in a specific
springshed. Alsahe underlyinggeologicmaterial influences the vulnerability of thedanlying
aquifers and the rate of lateral movement within the Floridan aquifer toward the sphesgs.
conditions and otherswere considered in the delineation of the REéeAppendix C).

Following BMAP adoption, DEP will ensure that tgeographicnformation system@GIS) files
associated with the PFA boundary are available to the public on the DEP Map Direct webpage.
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Figure 1. DeLeon SpringBMAP and PFA boundaries
1.5.2 Additional Requirements
In accordance witlsection 373.81, F.S, the following activities are prohibited the PFA

1 New domestic wastewater disposal facilities, including rapid infiltration basins (RIBs),
with permitted capacities of 100,000 gpd or more, except for those facilities that meet an
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advanced wastvater treatmerfAWT) standard of no more than 3 mg#ftal nitrogen
(TN) on an annual permitted basis.

1 Newonsite sewage treatment and disposal systems (O8TBsptic systems; the
terms are used interchangeably throughout this docurmem)s of lesshan one
acre inside the PFAs unless additional nitrogen treatment is provided, as specified in
the OSTDS remediation plan (s&ppendix D for detailg.

1 New facilities for the disposal of hazardous waste.

1 The land application of Class A or Class B donwastastewater biosolids not in
accordance with a DE&pproved nutrient management plan establishing the rate at
which all biosolids, soil amendments, and sources of nutrients at the land application site
can be applied to the land for crop productishile minimizing the amount of pollutants
and nutrients discharged to groundwater or waters of the state.

1 New agricultual operations that do not implemdrgst management practic&MP9),
measures necessary to achieve pollution reduction levels establisb&Pbgr
groundwater monitoring plans approved byater management distriadMD), or
DEP.

1.5.2.1 Biosolids and Septage ApplicatiorPractices

In the PFA, the aquifer contributing to the springs is highly vulnerable to contamination by
nitrogen sources and soliave a high to moderate tendency to leach applied nitrogen. DEP
previously documented elevated nitrate concentrations in groundwater beneath septage
application zones in spring areas. To assure that nitrogen losses to groundwater are minimized
from permited application of biosolids and septage in the PFA, the following requirements apply
to newly-permitted application sites and existing application sites upon permit renewal.

All permitted biosolid application sites that are agricultural operations mesrivolled

in theFlorida Department of Agriculture and Consumer ServiE€ACS) BMP

Program or be within an agricultural operation enrolled in the FDACS BMBram for
the applicable crop typémplementation of applicable BMPs will be verified by FDACS
in accordance witlChapter 5M1, Florida Administrative CodéF.A.C.). Permitted
biosolids application sites that are new agricultural operations must also comply with
Subgction 373.811(5F.S Biosolids application sites must be certified as viable
agricultural operations by an acknowledged agricultural professional such as an
agricultural consultant or agricultural extension agent. Effective nutrient management
practices must be ongoing at the application zones in the permit. Plant uptake and
harvestilg are vital components of the nutrient management plan to remove nitrogen and
prevent it from leaching to groundwaterDEP determines that the site is not a viable
agricultural site implementing a nutrient management plan, corrective action will be
requred.
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Groundwater monitoring for nitrate is required for all biosolids and septage land
application sites in the PFA to assure compliance with nutrient management objectives in
this BMAP. However, groundwater monitoring is not required if theraiteent
management plalimits biosolids application rates to TN with no adjustment for
available nitrogen normally allowed by subsection$80.500(5) and (6), F.A.C. (e.g.
for a recommended fertilizer rate of 160 pounds of nitrogen per acre, onpoli@sof
TN per acre shall be appliedjor septage application, groundwater monitoring is not
required if the sit@utrient management pldimits application rates to 30,000 gallons
per acre for sites accepting mixtures of septage and grease (food establghdys)tor
to 40,000 gallons per acre for sites accepting septage without graaggermit renewal
application will include a trend analysis for nitrate in groundwater monitoring wells
during the previous permit cycle, and an evaluation of the potémtitde facility to
cause or contribute to exceedance of the TMDL

1.6 Other Scientific and Historical Information

In preparinghis BMAP, DEP ollected and evaluated credible scientific information on the
effect of nutrients, particularly forms of nitrogem springs and springs systerSsme of the
information collected is specific to tiiEeLeon SprindBasin while other referencgwovide
information onrelated knowledge for restoring springach as nitrogeneducing technologies,
thetreatment performare of OSTDS, and runoff following fertilizer applications.

1.7 Stakeholder Involvement

Stakeholder involvement is critical to develop, gain support for, and secure commitments in a
BMAP. The BMAP process engages stakeholders and promotes coordination andratn

to address thpollutant load reductions necesséryachieve th@MDL. DEP invites

stakeholders to participate in the BMAP development process and encourages public
participation and consensus to the greatest practicable ekate. A-1 identifies the
stakeholdersvho participaedin the development of this BMAP.

Duringthedevelopment of th®elLeon SprindBMAP, DEP held a series of meetings involving
stakeholders and the general public. The purpose of these meetings was to consult with
stakehdtders to gather information, evaluate the best available science, develop an OSTDS
remediation plan, define management strategies and milestones, and establish monitoring
requirementsAll of themeetings were open to the public and noticed irFtbada
Administrative RegistgiF.A.R.). Additionally, a public meeting on the current BMAP was held
onMay 22 2018 and was noticed in the F.A.R. and in local newspapers.

Upon BMAP adoption, DEP intends to facilitate annual meetings wakebolders to review
progress towards achieving th&DL.

1.8 Description of BMPs Adopted by Rule
Table 2identifies the adopted BMR&id BMP manualeelevant to this BMAP.
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Table 2. BMPs and BMP manualsadopted by rule as of June 2017

F.A.C.
Agency Chapter Chapter Title
FDACS Office of Agricultural Water . . .
Policy (OAWP) 5M-6 Florida Container Nursery BMP Guide
FDACS OAWP 5M-8 BMPs for Florida Vegetable and Agronomic Crop
FDACS OAWP 5M-9 BMPs for Florida Sod
FDACS OAWP 5M-11 BMPs for Florida Cow/Calf Opetians
Conservation Plans for Specified Agricultural
FDACS OAWP 5M-12 Operations
FDACS OAWP 5M-13 BMPs for Florida Spemglty Fruit and Nut Crop
Operations
FDACS OAWP 5M-14 BMPs for Florida Equine Operations
FDACS OAWP 5M-16 BMPs for Florida Citrus
FDACS OAWP 5M-17 BMPs for Florida Dairies
FDACS OAWP 5M-18 Florida Agriculture Wildlife BMPs
FDACS OAWP 5M-19 BMPs for Florida Poultry
FDACS.DIVISIOH of Agru_:ultural 5E-1 Fertilizer
Environmental Services
FDACS Division of Aquaculture 5L-3 Agquaculture BMPs
FDACS Florida Forest Service 51-6 BMPs for Silviculture
FDACS Elorida Forest Service 518 Florida Forestry Wllcggicl?eMSPs for State Imperiled
DEP 62-330 Environmental Resource Permitting
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Section 2 Implementation to AchieveTMDL

2.1 Allocation of Pollutant Loads
2.1.1 Nutrients in the Springs and Spring Systems

DEPcollected and evaluated credible scientific information on the effect of nutrients,
particularly forms of nitrogen, obelLeon Springlescribed below.

DEPdeveloped thélitrogen Source Inventory Loadi Tool (NSILT) to provideinformation on

the major sources of nitrogen in the groundwater contributingeai@apring contributing area

for the OFSIn addition, this tool is used to estimate nitrogen loads to groundwater from these
sources in the springpntributing arealThe NSILT is a GlSand spreadsheétsed tool that
provides spatial estimates of the relative contribution of nitrogen rimajor nitrogensources

and accounts fahetransport pathways and processes affecting the various formsagfamtas
they movefrom the land surface throughesoil and geologic strata.

The firstmajor factorto be considered in estimating tloading to groundwater in the NSILT is

the attenuation of nitrogen as it moves from its source through the enviroiefens, it reaches
theUpper Floridan aquifet{FA). Biological and chemical processes that occur as part of the
nitrogen cycle, as well as hydrogeological processes, control the movement of nitrogen from the
land surface to groundwateéMany of these prasses attenuate (impede or remove) the amount

of nitrogen transported to groundwater. An understanding of how water moves through the
subsurface and the processes that transform the different forms of nitrogen is essential for
estimating nitrogen loading tgroundwater from various sources.

A secondmajor factorto consider in estimating theading to groundwates the geologial
features in the springshed and the related rechargmriite aquiferWater movement between
the shallow groundwater (suriad aquifer where presehtand the deeper aquifddA) is

slowed by a low permeability layer of clay, silt, and fine sandrdétatds the vertical movement
of infiltrating water from the surfac&he UFA occurs in limestone that can be prone to
dissolving andovergeologictime, thedevelopment ohumerous karst features (sinkholes,
caves, and conduits). These features allow water from the land surface to move directly and
relatively rapidly into the aquifeand in some areas for groundwater in the faqéio move

rapidly to the springs.

Potential recharge rates from the surface to the UFA are affected by variations in the geologic
materials and the presence of karst features. DEP estimated the recharge rate ranges and grouped
them into threeatecategoies, which were applied to the NSILT:

1 Low recharge (1 to 5 aohes per year [Igr]).
1 Medium recharge (5 to 15 in/yr).

1 High recharge (15 in/yr or greater).
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In the NSILT, DEP appliedifferent attenuation factors to different types of sources, so that
various biological, chemical, and hydrogeological effeaislke estimated. The attenuation that

is applied means that the amount of nitrolgawvinga source (such as a livestock operation or a
just-fertilized yard), reduces the amount of nitrogen predictestaich the aquifer. In the NSILT,
theaveragettenuation rates range fra@0 % (for atmospheric deposition) 85 % (for

wastewater disposal inRIB). This means that, fahese examples, onlyY026 of nitrogen from
atmospheric depositias expected toeachthe aquifer, whil&’5 % of nitrogen from &IB is
expected to reach groundwater, because the remainder is attenuated by various chemical and
biological processes.

Phosphorus is naturally abundant in the geologic material underlying much of Flatiga an
often present in high concentrations in surface water and groundiatatoring and
evaluationof phosphorus and influences on the sprirg#ioues as tre nitratenitrite TMDL is
implemented.

2.1.2 Estimated Nitrogen Loads

Table 3lists the estimated madgen loads to groundwater by source. Note that urban stormwater
loads are included iarban turfgrass fertilized{TF) estimateswhile agricultural stormwater

loads are included ifarm fertilizer FF) andlivestock wastel{W) estimatesNitrogenloading

to surface water will be reduced through the activities and strategies for thessoentiéied in

this chapter for groundwater loading.

Table 3. Estimated nitrogen load to groundwater by sourcein the BMAP area

Total Nitrogen
Load to
Groundwater
in Pounds of
Nitrogen Per Year %
Nitrogen Source (Ib-N/yr) Contribution
OSTDS 28,800 14%
UTF 38,873 1%
Atmospheric Deposition 12,199 6%
FF 107,583 52%
Sports Turfgrass Fertilizer o
(STP 211 0.1%
LW 17,264 8%
Wastewater Treatmen 0
Facility (WWTF) 78 0.4%
Total 205,708 100%

2.1.3 Assumptions and Considerations

The NSILTestimats are based on the following assumptions and considerations:

Page21 of 77



DeLeon SpringBasin Management Action Plan (BMAP), June 2018

1 NSILT Nitrogen Inputs i The methods used talculde nitrogen inputs for each
pollutant sourcevere based on a detailed synthesis of information, including
direct water quality measurements, census data, suM@yq,F permits,
published scientific studies and reports, and information obtained in meetings
with agricultural producers. For some polhitaource categories, nitrogen inputs
wereobtainedusing assumptions and extrapolatiansl, as a result, these inputs
could be subject to further refinemefinore detailed information becomes
available.

1 OSTDS Load Contribution i A per capita contributin to an OSTDS of 9.012
Ib-N/year was used to calculdtee loading fronOSTDS The average household
contribution was estimated based on 2010 U.S. Céisteau @ta on average
number of people per househ@®i38 for VolusiaCounty) and additional
information on the amount dime spent away from honi®y theschoolage
population and labdorce (adjusted effective persons per houseludldl. 97 for
VolusiaCounty).

1 Nitrogen Attenuation Factorsi To estimate the amount of nitrogen loading to
the aquifer DEP applied two nitrogen attenuation factd@mlogical and
chemical processes that occur as part of the nitrogen cycle, as well as
hydrogeological processesontrol the movement of nitrogen from the land
surface to groundwateBiochemical attenuatioaccounts folbiochemical
processes that convert or transform the different forms of nitrogste
hydrogeological attenuation accosfur spatial variations that affect the rate of
water infiltrating through geologat media to recharge the UFA. Givereth
relatively large range of literatureported values ddfiochemicahitrogen
attenuation for each source category, DERI aseaveragbiochemical
attenuation factor for each source based on land use practices and hydrogeological
(i.e., rechargegonditions in the contributing areas.

Other assumptions and consideratitoxsBMAP implementationncludethe following

1 Unquantified Project Benefitsi Nitrogen reductions for some of the projects
and activities listed in this BMAP cannot currently be quasdifHowever,
because of their positive impact, it is assumed that these actions will help reduce
pollutant loads, and estimated loading reductions may be determined at a later
date and assigned to these activities.

1 Atmospheric Depositioni Atmosphericsouces of nitrogen are local, national,
and internationalAtmospheric sources are generally of low nitrogen
concentratiortompared withother sources and are further diminished through
additional biological and chemical processes before they reach groendwat
Atmospheric deposition sources and trends will beveduatecperiodically.
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OSTDS Inventory and Loading Calculationsi The total number of OSTDS in

the basin is estimated based on local information and FDOH data. Future BMAPS
and the associated OSTEAding calculations may be adjusted based on
improved data on the numbéycation and type (conventional and enhanced
nitrogen reducingdf existing septic systemand mayinclude additional OSTDS
installed since BMAP adoption.

PFAT The PFA provides guide for focusing strategies where science suggests
efforts will best benefit the springs. The PFA boundaay be adjusted in the
future if additional relevant information becomes available.

Project Collection Periodi The BMAP project collection peribis limited to

projects after a certain date, based on the data used to calculate the reductions
needed. Reductions from older projects are already accounted for in the baseline
loading.Projecs completed in the springshexdterJanuary 1, 209, were

considered for inclusion in thBMAP.

Legacy Source$ Land uses or management practigescurrently activen the

basin may still be affecting the nitrate concentration of the springs. The
movement of water from the land surface through the soil cotartire UFA and
through the UFA to the spring system varies both spatially and temporally and is
influenced by local soil and aquifer conditioAs a resultthere may be a lag
between when nitrogen input to the UFA ocaamd ultimately when that load
arrives at theDelLeon SpringThe impact of this delay is not fulgnown

Implementation Schedulei BMAP implementations intended tde a20-year
processThis plan defines nitrogen reduction milestones fgear (30 %), 10
year (50 %)and 15year (20%) implementation, so that tReMDL will be met

no later than the 2Qear goal (se8ection2.1.6for further details). Further, the
total reductions and the project credits may be adjusted umeladaptive
management approach usedtfeeBMAP. This apprachrequires regular
follow-up to ensure that management strategies are carried out and that their
incremental effects are assessece ffilocessacknowledges that there is some
uncertainty associated with the outcomes of proposed management steaatdgies
the estimated responsenitrogenconcentration at the springds more
information is gatherednd progress towards eacly&ar milestone is reviewed
additional management strategies to achievd MBL will be developed or
existing strategies refined better address tls®urces of nitrogen loading.

Changes in Spring Flows The role of this BMAP ispecificallyto promote the
implementation oprojectsthatreduce nitrogen load to groundwatdtile the
minimum flows andlevels (MFLs) established fospecific springaddress water
flows and levelsTo maximize efforts between the two programs, spring
protection projects should provide both water quality and quantity benefits.
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2.1.4 Loading by Source

Based onhie NSILTresults the pie charin Figure 2 depidsthe estimated percentage of
nitrogen loading to groundwater by source in the springstecepreserg52 % of thetotal
nitrogen loading to groundwatayTF 19 %, andDSTDS14 %. Stormwater loading to
groundwater is incorporatedtonthe varioussourcecategories

llivestockiWaste)
Q0

890

Sports Turfgrass
Fertilizer
0.1%

Figure 2. Loading to groundwater by source in theDelLeon SpringBMAP area
2.1.5 Loading Allocation

The nitrogen source redtions are based on theeasured nitrate concentrations and flows at the
vent, along with the TMDltarget nitrate concentratiomable 4 lists the measureahitrate (as
nitrogen) loads at the spring vent compangith the TMDL loading based omtarget nitrate
concentration 00.35mg/L. The difference between the spring vent loading and the TMDL
loadingcalculationgs the required reduction to meet fi@IDL. The total load that is required

to be reduced in the basin is being allocated to the entire dnadiactions defined by the BMAP
to reduce loading to the aquifer are needed to implement thistatidcad
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216

The overall loadeduction targets are 30 % of the total withipears; 80 % of the total within

Table 4. Total reduction required to meet theTMDL

Nitrogen Loads
Description (Ib-N/yr) Notes Regarding Data Used
Total Load at Sprin Upper 95% confidence intervahitrate data and
Vent pring 31,852 flow data from2011to 2017 (0.61mg/L and21.3
cubic feet per secondff])
TMDL target is0.35mg/L andusing the sam#iow
TMDL Load 14,657 data from 201 to 2017
Required Reduction 17,195

Description of 5, 10, and 15year Milestones/Reduction Schedule

10years; and 100 % of the total within 15 ye&EP will evaluate progress towards these

milestones and will report to the Governor and Florida Legislature. DEP will agustigement

strategieshat reduce loading to the aquifer to ensure the target concentrations are adlisved.

may include expanding the area to which the OSTDS remediation policies apply; any such

change, however, would be incorporated into an updatedBtirough a formal adoption
process.

Table 5liststhe estimated nitrogen reductistheduleby milestoneProgress will be tracked
yearly and adjustments made as needed. At theyéae milestone, progress will be assessed and

load reductions adjustexs necessary. Entities have flexibility in the types and locations of

projects as long as they achieve the overall required load reductions. The monitoring of existing
groundwater and springs sampling locations is esse@gation 2.2describes etailedsource
reduction strategies.

Table 5. Nitrogen reduction schedule (IsN/yr)

10-Year 15Year Total Nitrogen
5-Year Milestone Milestone Milestone Reduction
(30% of Total) (50% of Total) (20% of Total) (100%)
5,159 8,598 3,439 17,195

2.2 Prioritization of Management Strategies

The management strategies listed\ppendix B are ranked with a priority of high, medium, or

low. In 2016, the Floridhegislature amended the Watershed Restoration Act (Section 403.067,
F.S.), creating additionaéquirements for all new or revised BMAPs. BMAPs must now include
planninglevel details for each listed project, along with their priority ranking.

Project

status

wa s

sel ected

as t he

mo st

Projects wih a "completed" status were assignéavapriority. Projects classified as

"underway" were assignedaedium prioritypecause some resources have been allocated to
these projects, but some work still needs to be compligt.priority was assigned torpjects

listed as'planned" as well as certain "completgudjects that are ongoing each year (any
project wih one of these project types: "street sweepirgatch basinnserts/inlet filter

Page25of 77

appr o



DeLeon SpringBasin Management Action Plan (BMAP), June 2018

cleanout,""public education effort$ "fertilizer cessatiori, "fertilizer reduction,” or "aquatic
vegetation harvestiny)"and select projects that are elevated because substantial, subsequent
project(s) are reliant on their completion.

2.3 Load Reduction Strategy

A precise total load reduction to groundwater neededeet the TMDL is unknown and

dependent on a number of complex factors. Ultimately there must be a reduction at the spring
vent of at least7,195Ib-N/yr. Based on the totals of all the credits from BMAP actions and
policies, the range of total reductiaiosgroundwater is betweet8,298and91,776Ib-N/yr (see

Table 6). However, due to the proximity of these reductions to the spring and the uncertainties of
fate and transport in the karst geology, additional actions may be necessary to ensure that the
loading at the vent is achieved within the timeline of the BMAP.

To achieve reductions outside the scope of the policies listed, additional project options are
available to local entities but have not been planned. Other efforts could be pursued to further
reduce the nitrogen load to groundwater in fret_eon Sprind3asin.

Table 6. Summary of potential credits for theDeLeonBMAP to meet the TMDL
Note: No reductions are estimated for atmospheric deposition sources.
Creditsto Load to
Groundwater (Ib-
Nitrogen Source N/yr) Description
Credits are based on lotslegs than one acresidethe PFA

being remediated by either enhancing onsite system or conne
to sewerThere are not currently any OSTDS remediaticojgrts

OSTDS 11,7977 17,241 listed. Any projectsonlots one acre or greater in the PFA or
outside the PFAvould add additional reductions to the estimat]

listed.
UTE 2332 DEP approved credits @) for public education activities as we

as credits identified for stakelu@r stormwater projects
6 % BMP credit for sports fields and 20 BMP credit for golf

STF 13 courses on STF load to groundwater, assuming?a BMP

implementation on golf courses and sports fields
15% BMP credit or-Fload to groundwater, asming 100%

ownerimplementedand verifiedBMPs on all fertilized lands
10% BMP credit on load to groundwater, assuming #0wner

implementedand verifiedBMPs at all livestock facilities

WWTF 534 Achieved by BMAP WWTF policy.

Total Credits from
BMAP Policies and 32,5401 37,984
Submitted Projects
Advanced
Agric_ultural 10,758 53,792 Includes 10 % to SQ % reductior_1 from 1_00 % of fertilized acr
Practices and with a change in practice.
Procedures

FF 16,137

LW 1,726

Load redudion to meetthe TMDL at the spring ventis 17,195

Total Credits 43,2981 91,776 Ib-N/yr.
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2.4 OSTDSManagementStrategies

Overall there are currently arouB@B920STDS in the PFA, based on BBl estimates. This
BMAP does notist anyspecific projects thaeducenitrogenloadingfrom exsting OSTDSat
this time.Figure 3 shows the location®f all OSTDSin the BMAP area

DEPassessed theverall OSTDS loadingompared witlother nitrogen sources in the PFa#s
well as the relative loading in the widBMAP area Based on these assesstaeDEP has
determined that for thBeLeon SprinMAP area, OSTDS®ontributel4 % pollutant loading in
thespringshed area and approximat@® % of the nitrogen loading in the PFArespective of
the percent contribution from OSTDBEP has determineddt an OSTDS remediation plan is
necessaryCumulatively, nitrogen loading from OSTDS within this springshed result in the
significant degradation of groundwater that impactdbkeeon SprindMAP area. Therefore,
the comprehensive remediation of OSTD&)gistent with the requirements of this BMAP, is
necessary to prevent associated groundwater and surface water contamination so that the TMDL
can ultimately be achieved and so that increases in nitrogen loads from future ayeliriited.
The OSTDS remadtion plan is incorporated @ppendix D.
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Figure 3. OSTDSIlocationsin the DeLeon SpringBMAP area and PFA

In addition to the actions outlined in the OSTDS remediatian {ncorporated into this BMAP
asAppendix D), remedial Horts on existing conventional OSTDS could achieve nitrogen
reductionsTable 7summarizes the nitrogen inputs, attenuation and recharge factors, and loads
to groundwater for a conventional OSTDS. The conventional OSTDS nitrogen input is based on
a per caita contribution of 9.012 WN/yr. This value is multiplied by theffective population,

which is the estimated number of people per household with consideration to age distribution to
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account for school or working age population who likely have accesster connected

facilities during away from home houjise., 1.97 averageeffectivepopulationin Volusia

County). Percent reductions for enhanced or replaced systems are applied to the conventional
OSTDS nitrogen groundwater loadsst@luate possiblemprovements to groundwater.

Enhanced OSTDS&an achieve an estimated 65 % improvement in the load to groundwater
compared to a conventional systed8TDS replaced by sewarduce the conventional nitrogen
inputs byan estimate®5 % assuming a sewer contiea to a WWTF meeting AWT levels.

The results show an estimated nitrogen reduction (i.e., credit of high recharge areas, 2.9 in
medium recharge areas, an@ . low recharge areas for each enhanced OSTDS and an
estimated nitrogen reduction 66 in high recharge areas24n medium recharge areas, &hd

in low recharge areas for each replaced OSTH38mated costs for retrofitting (onsite treatment
improvements) or removing (sewering) OSTDS range from $10,000 to $20,000 per system,
which woud be anticipated to be offset somewhat by-sbsire from state funds. These costs
can be refined as projects are completed and detailed cost data are available.

Table 7. Estimatedindividual OSTDS improvements to groundwater

Conventional OSTDS Credit Per System
Load To Groundwater (Ib-N/yr/OSTDS)
Redarge Category (Ib-N/yr/OSTDS) Enhanced OSTDS | Replaced OSTDS
Nitrogen Input 18
Attenuation (0.5) 8.9
Low Recharge (0.1) 0.9 0.6 0.8
Medium Recharge (0.5) 44 2.9 4.2
High Recharge (0.9) 8.0 5.2 76

2.5 UTF Management Strategies

UTF consists ofertilizers applied to the turfgrass typically found in residential and urban areas
(including residential lawns and public green spades applied by either the homeowneara

lawn service company on residential propertids)e on nonresidential properties they may be
applied by contractors or maintenance staff.

2.5.1 Fertilizer Ordinance Adoption

As required by the Florida Legislature, as describéeslibsectior873.8072), F.S.,local

governmerg with jurisdictional boundaries that include an OFS or any part of a springshed or
delineated PFA of an OFS are required to develop, enact, and implement a fertilizer ordinance by
July 1, 2017 The statutes require any ordinance tdoasedat a minimumpnthe DEP model
ordinancefor Floridafriendlyfertilizer use on thanlandscapes

2.5.2 Prioritized Management Strategies and Milestones

Based on the fertilizer ordinancasd public education activities ptace at the time of BMAP
adopton, theassociatedredits forUTF reductiondo groundwatearel,361lb-N/yr (seeTable
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8). Additional environmental benefits could be credited if the counties and municipalities
implementother public education efforts and source control ordinancegsasibed irSection
25.3.

Local stormwater projects that treat urban runoff, including nitrogen from urban fertilizer are
alsobeing sought, however there are not currently any submitted stormwater improvement
projects outside of ordinances and pubtio@ation.

Table 8. Current project credits to reduceUTF loading to groundwater

Project Credits (Ib-N/yr)
Based on Management
Project Category Actions in Appendix B
Fertilizer Ordinancesand Public Education
o 1361
Activities
Stormwater Improvements 0
Total Project Credits 1,361

Since there is uncertaingboutthe data used in the NSILT éstimatethe UTF loading to
groundwater, DEP will work towarcbllectingbetter data by documenting reductions with the
stakeholders. Also, BP will work with stakeholders to develop additional meastaresduce
fertilizer application.

2.5.3 Additional UTF Reduction Options

The anticipated reduction from UTF sources is currently limited to 6 % of the estimated load to
groundwater. This reduction cae achieved through a 6 % total credit if each local government
has an applicable fertilizer ordinance, landscape ordinance, irrigation ordinance, and pet waste
ordinance; carries out public education activities; and implements the Florida Yards and
Neighborhood (FYN) Program (sdeble 9).

If full suite of public education measunssmplementeda2,332Ib-N/yr reduction can be
achieved. Currently, these credits tdt@61Ib-N/yr. Thus, an addition&72Ib-N/yr reduction
could be achieved through gidbeducation and source control efforts.
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Table 9. Maximum UTF load reductions based on existing public education credit policies

Credit Based on
Estimated Load to Possible Nitrogen

UTF Source Control Groundwater Credits

Measures (%) (Ib-N/yr)
Fertilizer Ordinance 0.5 194
Pet Waste Ordinance 0.5 194
Landscape Ordinance 0.5 194
Irrigation Ordinance 0.5 194

FYN Program 3.0 1,166
Public Education Program 1.0 389

Total Possible Credits 6.00 2,332

Appendix E contains technicalupport information that further explains the concepts presented
in this section, including nitrogen loading by source category, reduction obligations, and
management strategies.

2.6 STF Management Strategies

Sports turfgrass areas fall into two main categdhesare evaluated separately: golf courses and
sporting facilitiesuch as baseball, football, socaard other fields Thereareno knowngolf
coursain theDelLeon SpringMAP area. There ar2sports fieldcovering D acresn the

BMAP area All of the sports field acreage is locatedriedium and lowecharge areas.

2.6.1 Prioritized Management Strategies and Milestones

DEP will work with sports field managetrs ensure relevant BMP implementation and to
estimate reductions associated with these sffort

Managers of sports fields can assist by reducing fertilizer use, using products that reduce
leaching, and more efficidgtirrigating sports turf. The estimated credit for better management
of nongolf sports turfgrass is 6 % of the starting load wugdwaterBased on these
approaches, the initial estimates of reductions f&ir sources id3|b-N/yr, as listed inTable

10.

Table 10. Maximum load reductions from STF improvements based on existing credit
policies
*There are o golf courses located within the DeLeon BMAP area

Credit Based
on Estimated
Load to
Groundwater Possible Nitrogen
STF Source Control Measures (%) Credits (Ib-N/yr)

Golf Course BMP Implementatior* 10 0
Sports Fields BMPs 6 13
Total Possible Credits 13
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2.7 Agricultural Sources Management Strategieand Additional Reduction
Options

Based on datencluding Florida Statewide Agricultarirrigation DemandFSAID) IV

geodatabase land use, FDACS identified agricultural acreage within the BMAP. An estimated
10,410 acresof land in the springshed area are considered agricultural, of @hi6Bacres are
livestocklands 4,252acresare identified as crofertilizer lands and3,390acres arédentified

as both fertilize croplands and livestock lands.

2.7.1 FF Loading

Nitrogen in agricultural fertilizer is applied at varying rates, depending on the crop and
individual farm practicesThe NSILT estimated total nitrogen lodad groundwatefrom FFis
107,583b-N/year,or 52 % o the total nitrogen load to groundwater lire tBMAP areaFF
includes commercial inorganic fertilizer applied to row crops, field cropseriespasture, and
hay fields.

2.7.2 LW Loading

Agricultural practices specific to livestock management were obtained through meatings
University of Florida mstitute of Food and Agricultural Sciences (BAS) extension staff,
FDACS field representativeagricultural producersand stakeholder3he NSILT estimated
total nitrogen loado groundwatefrom LW is 17,264lb-N/year,or 8 % of the total nitrogen kxd
to groundwatein the BMAP area

2.7.3 Prioritized Management Strategies and Milestones

Subsection 403.067, F.S., requires agricultural nonpoint sources in a BMadither
implement the applicable FDACG&lopted BMPs, which provides a presumption of compéa
with water quality standards, or conduct water quality monitoring prescribed by DEP or
SJRWMDthat demonstrates compliance with water quality standBrather, based on the
Florida Springs and Aquifer Protection Act, Subsection 373.811(5), F.Sibpsamny new
agricultural operationwithin the priority focus areahat do not implement applicable FDACS
BMPs, measures necessary to achieve pollution reduction levels estaltlisBé&dP,or
groundwater monitoring plans approved by a WBHDEP. Failue to implement BMPs or
conduct monitoring that demonstrates complianite pollutant reductionsay result in
enforcement action by DER. 403.067(7)(b), F.S.)

FDACS will work with applicableproducers within the BMAP arda implementBMPs As of
Deceanber 31, 207, Notices of IntentfOls) coverd3,514acres in th&elLeon Sprind3MAP
area(3,5140f 10,410agricultural acres)No producers are conducting water quality monitoring
in lieu of implementing BMPs at this tim&ppendix B lists poject information Appendix F
provides @tailedinformation on BMPs and agricultural practices in the BMAP .area

With crop-specific BMP enrollment or monitoring for FF areas, an estimbéet371b-N/yr
reduction to groundwater can be achieumked on an averagealtetion of 15 % in the nitrogen
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load to groundwatehile DEP has listedarger percemigereductions in nitrogen from
agriculturalBMPsin estimatingoenefits to surface waterthe best data available indicate a 15
% reduction in the load to groundwatetere owneimplemented BMPs are in placEhis
numbercould increase as more data are collected omtpact ofBMPsto groundwater.

For livestockoperationsownerimplemented BMPs are expected to achi@veduction ofl,726
Ib-N/yr, using an estimatd 10 % reductionn the load to groundwat&mom ownerimplemented
BMPs at livestock operations

Summarizing the reductions discussed above, the total reduction from BMP implementation of
all agricultural sources is7,864Ib-N/yr.

2.7.4 Additional Agricultur al Reduction Options

Further reductionmaybe achieved through implementing additional agricultural projects or
practices, including land acquisition and conservation easens¢MD is implementing
projects to encourage low input agriculture and watdity improvement technologies.
Examples of these projects include providing incentives for producers to transition to less
intensive cropping systems, changing land use to fallow or native landscape, or changing the
type of cropping systen®ther redugbns associated with the implementation and modification
of BMPs may be realized through ongoing studieddata collectionBasinspecific studies are
underway to evaluate and demonstrate the effectiveness of BMPs o esife basis.

Table 11lidertifies possibleprojects and practicemd theestimatedacreagesFDACSused
FSAID IV to identify crop types and acreages where projects and practices could potentially be
implemented

Table 11. Estimatedacreagedor additional agricultural projects or practices

Action Acreage
Precision Fertilization 3,559
Precision Irrigation 409
Soil Moisture Probes 1,732

Cover Crops 842

Theprojects and practices listedTiable 11 are a component of threductions to groundwater
that coutl be achieved through changegractices Table 12). For example, &5 % reduction
of fertilizer loss to groundwatesn 25 % of the fertilized lands would result in an estimated
reductionof 20,172Ib-N/yr. Notethat hese estimates are averaged oveetiigebasin,andthe
recharge charactetiss of a specific sitand the fertilization practices for specific cropay
change the estimated reduction specific acres with a conservation easement or change in
fertilization.
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Table 12. Potential for additional load reductions to groundwater

100% 75% 50 % 25% 10%
Reduction | Reduction | Reduction | Reduction | Reduction
% of Amount of inLoadto | inLoadto | inLoadto | inLoadto | in Load to
Fertilized Fertilized Ground- Ground- Ground- Ground- Ground-
Acreswith a | Acreswith a water water water water water
Change in Change in (Ib-N/yr (Ib-N/yr (Ib-N/yr (Ib-N/yr (Ib-N/yr
Practice Practice reduced) reduced) reduced) reduced) reduced)
100 7,642 107,583 80,687 53,792 26,896 10,758
75 5,732 80,687 60,515 40,344 20,172 8,069
50 3,821 53,792 40,344 26,896 13,448 5,379
25 1,911 26,896 20,172 13,448 6,724 2,690
10 764 10,758 8,069 5,379 2,690 1,076

Beyond enrolling producers in the FDACS BMP Program and verifying implementation,

FDACS will work with DEP to improve the data used to estimate agricultural land uses in the
springshed. FDACS will also work with producersdentify a suite of agricultural projects and
research agricultural technologigst could be implementesh properties whereney are

deemed technically feasible and if funding is made available. The acesabkEmdingrovided

by FDACS are preliminary estimates of the maximum acreagesesttitde evaluated and

refined over time. As presented here, these projects are mapdahninglevel information.

Actual implementation would require funding as well as more detailed designs based on specific
information, such as actual applicable acreages and willing landowners.

2.8 WWTF Management Strategies

In theDelLeon SprindBMAP area treated effluent containing nitrogen is dischargedr&in
fieldsandRIBs. The nitrogen load from WWTFs &781b-N/year. The discharge locatiosuch
asproximity to the spring, highly permeable soils, etc.) kvel of wastewater treatmeaite

important factors to consider whealculatng loadings to groundwater. Additionally, addressing
the nitrogen loading from OSTDS could increase the volume of effluent treated and disposed of
by WWTFs.

2.8.1 Summary of Facilities

There areseveraWWTFs located in th®elLeon SprinBMAP areawith all domestic facilities
permitted to dischardessthan 100,000 gallons of treated effluent per @ay0.1 million
gallons per day [gd]). Figure 4 shows thdocations ofdomesticWWTFsin theDelLeon Spring
Basin
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Figure 4. Locations ofdomesticWWTFs in the DeLeon SpringBMAP Area
2.8.2 Wastewater Management Standards and Reuse Management

The Florida Springs and Aquifer Protection Act prohibas/rdomestic wastewater disposal
facilitiesin the PFA induding RIBs, with permitted capacities of 100,08pdor more, except
for facilities thatprovide AWT that reduces total nitrogen in the effluenBtmg/L or lower,on
an annual permitted basis.
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